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a.  Letter,  AMSAV-EOT,  Headquarters US  Army  Aviation  Materiel 
Command,  20  May  1968,  subject:  "Request  for  Test,  " with  1st  Indorse- 
ment, AMSTE-BG,  Headquarters,  US  Army  Test  and  Evaluation  Command, 
18  June  1 968. 

b.  Interim  Report  of  Product- Improvement  Test  of  Inlet  Screen  for 
UH-1(  ) and  AH-1G  Particle  Separator,  US  Army  Aviation  Test  Board, 

v 2.  BACKGROUND  

Sk  , 

UH-1(  ) and  AH-1G  Helicopters  have  a particle  separator  installed 
that  is  designed  to  remove  small  particles  from  the  engine  inlet  air.  It 
does  not  remove,  or  protect  against  foreign  object  damage  (FOD)  caused 
by,  larger  objects  such  as  nuts,  bolts,  Dzus  fasteners,  lockwire,  etc. 
Because  of  the  high  rate  of  FOD  to  engines,  the  engine  manufacturer 
developed  an  inlet  screen  for  the  separator.  ^At  the  request  of  the  US 
Army  Aviation  Systems  Command  (USAAVSQOM),  the  US  Army  Test 
and  Evaluation  Command,  on  18  June  1968,  directed  the  US  Army  Avia- 
tion Test  Board  (USAAVNTBD)  to  conduct  a prochict- improvement  test 
of  the  inlet  screen  (ref  la).  On  27  November  1968,  an  interim  report 
was  submitted  to  USAAVSCOM  (ref  lb). 
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3.  OBJECTIVE 


To  determine  suitability  of  the  test  inlet  screen  to  prevent  foreign 
objects  from  being  ingested  by  T53  engines  installed  on  UH-1(  )/AH-lG 
Helicopters. 

4.  SCOPE  AND  METHOD 

The  USAAVNTBD  conducted  this  product-improvement  test  at  Fort 
Rucker,  Alabama,  and  vicinity  during  the  period  June  1968  to  June  1969. 
Both  prototype  and  production  (FSN  1560-167-81  13)  Foreign  Object 
Screens  were  provided  by  USAAVSCOM  and  installed  on  UH-1B,  UH-1H, 
UH-1M,  and  AH-  1G  Helicopters.  These  aircraft  were  flown  on  profiles 
established  for  the  T53-L-13  product- improvement  test  (USATECOM 
Project  No.  4-6-0150-05).  Adequacy  of  the  installation  procedures 
was  determined  and  man-hour  requirements  were  recorded.  The  screens 
were  inspected  daily  for  damage.  The  engine  compressors  were  visually 
inspected,  as  required  by  the  other  test. 

5.  SUMMARY  OF  RESULTS 

a.  Test  hours  accomplished  on  the  inlet  screens  were: 


Helicopter  Serial  No.  Hours 


Reason  for  Removal 


UH- IB 1 


UH-1H' 


UH-  1H 


63-8659 

66-1093 

66-1094 


UH-  1H 


66-1094 


346.  5 Still  in  service. 

1,458.5  Still  in  service. 

556.4  Bottom  right-hand  forward 

corner  of  screen  was  torn. 

Equipment  Performance  Re- 
port KF- 1 was  submitted. 

995.  5 Still  in  service. 


1 Prototype  model  inlet  screens. 
^Production  model  inlet  screens. 
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Helicopter  Serial  No. 


Hours 


Reason  for  Removal 


6.  DISCUSSION 


The  most  significant  result  of  this  test  is  that  there  was  no  evidence 
of  major  FOD  to  any  engine  with  the  inlet  screen  installed  during  the 
entire  5,638.6  flying  hours.  Prior  to  utilization  of  the  test  screens,  FOD 
had  been  a major  problem  on  test  engines  at  USAAVNTBD  despite  a con- 
centrated FOD  prevention  program. 


c.  Installation  procedures  furnished  with  each  screen  kit  were 
adequate.  However,  instructions  should  denote  that  special  care  must 
be  taken  to  assure  that  the  screen  is  properly  secured  around  the  par- 
ticle separator  before  closing  the  trunk  type  fasteners.  Screens  re- 
quired an  average  of  30  man-minutes  for  installation.  No  special  tools 
were  required  for  installation  and  the  time  and  effort  required  for  in- 
stallation did  not  vary  between  helicopter  types. 


Prototype  model  inlet  screens. 


164.  3 


Still  in  service. 


b.  The  production  model  screens  operated  a total  of  2,454.  0 hours 
without  any  damage.  The  prototype  model  screens  operated  a total  of 
3,  184.  6 hours  with  two  problems  as  indicated  in  paragraph  5a. 


1,  175.4 
982.  3 


Still  in  service. 

The  metal  frame  on  which  the 
trunk  latch  was  mounted  had 
bent,  resulting  in  the  trunk- 
type  fasteners'  not  securing 
the  screen  tightly  together. 
Equipment  Performance  Re- 
port KF-2  was  submitted. 


UH-  1M 1 
AH- 1G1 


66-15355 


65-9445 
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7.  CONCLUSION 

The  test  inlet  screen  is  suitable  and  desirable  for  installation  on 
UH-1(  )/AH-lG  Helicopters  to  prevent  foreign  objects  from  being 
ingested  by  T53  engines. 

8.  RECOMMENDATIONS 

a.  All  UH-1(  )/AH-lG  Helicopters  be  retrofitted  with  the  production 
model  Foreign  Object  Screen,  Federal  Stock  Number  1560-167-8113. 

b.  Service  use  of  production  model  screens  be  monitored  to  deter- 
mine whether  the  frame  bending  problem  reported  in  paragraph  5a 
recurs  to  the  extent  that  product  improvement  is  required. 
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The  US  Army  Aviation  Test  Board  tested  the  Foreign  Object  Screen  for  Particle  Separators  to  determine  its  suit- 
ability to  prevent  foreign  objects  from  being  ingested  by  T53  engines  installed  on  UH-1(  )/AH-lG  Helicopters.  From 
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the  prototype  screens;  no  problems  occurred  with  the  production  screens.  There  was  no  evidence  of  major  foreign 
object  damage  to  any  engine  with  the  inlet  screen  installed  during  the  entire  5,638  test  hours.  It  was  concluded  that 
the  test  inlet  screen  is  suitable  and  desirable  for  installation  on  UH-1(  J/AH-1G  Helicopters  to  prevent  foreign  objects 
from  being  ingested  by  T53  engines.  It  was  recommended  that  T53  engines  installed  on  all  UH-1(  J/AH-1G  Helicopters 
be  retrofitted  with  the  production  model  Foreign  Object  Screen  (FSN  1560-167-8113)  and  that  service  use  of  production 
model  screens  be  monitored  to  determine  whether  the  frame  bending  problem  recurs  to  the  extent  that  product  improve- 
ment is  required. 


uoneoijisseij  Aiunaas 

p»W**i!lw>n 


'{SUOIldu 

SI  sm*IBM  pUB  ‘S9[nj  SJ|U!|  JO  lUOUIUltlSSB  B4i  JXBIUOO 
[BOlUlJjal  JO  UOI  IBOlpUl  UB  Aq  pBMO||OJ  oq  III*  inq  Spjo*  AO)( 
sb  posn  oq  Abui  ‘uoiibooj  oiqdRjaoolt  'auiBU  opoo  patoJd  Ajbi 
-ijiu.  'auiBU  apsJi  ‘uoiiBu2is.jp  japoui  luauiduibs  sb  qons  sjaij 
-uapi  -paJinbaj  si  uoiibuijissbio  Aiunoas  ou  IBqi  os  pa)aa)as 
aq  isnui  spjo*  Aa>j  uodaj  aqi  Bui2oibis;>  Joj  sauiua  xapui 
ss  pasn  aq  Abui  pua  JaolaJ  e azuaioeJBqo  |Bq)  sasejqd  uoqs  jo 
suuai  injSuiUBaia  AnBoiuqoai  ajs  spjo*  Aau  SC1HOKI  A3M  frl 
•spjo*  01  051  uiojj  si  qiduag  paisa22ns  aqi  ‘jaAa 
-moh  'lOBijsqe  aqi  jo  qiituai  aqi  uu  uoiiBiiuiij  ou  si  aiaqj. 

■<rv  ‘(o) 

'(S)  '(SJ.)  SB  paiuasaidai  ‘qdBj8BJBd  aqi  ui  uoiibuuojui  aqi  jo 
uoiiBOijisssp  Aiunoas  Ajbiijiui  aqi  jo  uoiiBoipui  ue  qii*  pua 
IIBqs  1 jBJlsqe  aqi  jo  qdBjUBJBd  qosy  -palJlssBi aun  aq  silnd 
-aj  paijissBp  jo  PBJisqB  aqi  IBqi  ajqBJisap  Ajq^iq  si  q 

•paqaBUB  aq  n Bqs  I 

laaqs  uoiisnuiiuoa  B paJinbaj  si  aaBds  jBUoiiippB  j]  lJod  | 
-as  [Baiuqoai  aqi  jo  Apoq  aqi  ui  ajaq*as(a  iBaddB  osjb  Abui  11  | 
qanoqi  iiaaa  ‘ uodaj  aqi  jo  a.uiBoipui  luauinaop  aqi  jo  AiBuiuins 
IBniasj  PUB  jauq  b UuiAia  laBJisqB  ub  iaiu;q  .L3V8XSHV  II 

'SsaippB  apnpuj  -luauidoiaAap  pus  qojsasaj  aqi  (so;  9ui 
-Aed)  auuosuods  AjoiBJoqsj  io  aaijjo  loatojd  isjuauilABdap  aqi 
jo  auiBU  aqi  Jaiug  ‘-AXIAIXOV  AHVXniW  ONIHOSNOdS  -tl 

■saiou  A joi 

-BUB[dxa  [BioiiippB  JOJ  asfi  S3XON  AHVXN3W33ddriS  ’I  I 
•UMOuq  ji  'aaiid  aqi  Jaiua  pus  iobj  siqi  also 
-ipui  ‘aiiqnd  aqi  oi  aps  joj  'aaiauiuioa  jo  luauniBdaci  ‘saoiAJag 
isaiuqaax  jo  aaiJJO  alI*  °1  paqsiujnj  uaaq  ssq  uodaj  aqi  jj 


qSnojqi  isanbaJ  |jBqs  siasn  paiji 

IBn^)  -pauojiuoa  si  iiodai  siqi  jo  uoiinqiuisip  nv„  (S) 


qanojqi  isanbaj  HBqs 
sjasn  paiji(enb  jaqio  OQa  uiojj  AjioaJip  uodaj 
siqi  jo  saidoa  uiBjqo  Abui  saiauaas  Aibiijiui  -g  Q,,  (fr) 

it 

qSnoiqi  isanbaj  ueMs  sjasn 
Odd  paiJi[Bnb  jaqio  'Odd  “"J  Ajioajip  uodaj  siqi 
JO  saidoa  uiBiqo  Abui  saiauaSs  luauiujaAOQ  ’S  fl>»  (E) 

,,  -paziJoqmR  iou  si  OQQ  Aq  uodaj 
Siqi  JO  uoiiBuruiassip  pus  luaujaaunouuB  uSrajoj,,  (£) 

ii  "Odd  moJJ  l-iodaj 

siqi  jo  saidoa  uiBjqo  Abui  sjaisanbaj  paiJijBn^),,  (I) 

:sb  qans 

siuauiaiBis  pjspusis  Suisn  ‘uoiieoijissBp  Aiunoas  Aq  pasoduli 
asoqi  usqi  Jaqjo  ‘uodaj  aqi  jo  uoiisuiuiassip  jaqijnj  uo  suoiibii 


■(s)Jaquinu  siqi  jaiua  objb  ‘(josuodg  aqj  Aq  jo 
jojbujUijo  aq;  Aq  jaqjiaj  sjaquinu  uodaj  jaqio  Aub  pauSissB 
uaaq  SBq  uodaj  aqi  jj  :<S)a3HWnN  XdOd3d  U3HXO  96 

■uodaj  siqi  oi  anbiun  aq 
isnuj  Jaquinu  siqx  'Aiiaiiob  SuiibuiSijo  aqi  Aq  pauojiuoa  pus 
paijtiuapi  aq  m*  luauinaop  aqi  qaiqm  Aq  jaquinu  uodaj  pia 
-IJJO  aqi  jaiua  :(s)a3aWflN  XHOd3d  S.MOXVNIOIdO  »6 
■aia  'jaquinu  qsBi  ‘SJaqumu  ujaisAs  ‘jaquinu  laalojdqns 
'jaquinu  laafojd  sb  qans  ‘uoilBaijiluapi  luauiusdap  AjBiipuj 
aiBiJdojddB  aqi  jaiua  :aaawnN  X33fOdd  P8  ’B  '38  <18 

sbm  uodaj  ai)j 

ipxqM  japun  iubjS  jo  jdbjjuod  aif)  jo  jaqmnu  aiqeoiidde  aq) 
jaiua  “aiBiJdojddB  ji  :a3HWnN  XNVdO  HO  XOVHXNOO  »8 

•jjoiiaj  aq)  in  paji d saouaja^aj 
jo  jaquinu  ib)oj  aq)  aa)U3  ^3DN3a3  J3H  JO  H3BWaM  <U 

*uoi)BUiJOjui  8uiutb)uo3  sa^ed  jo  jaquinu 
aq)  ja)ua  '*a 't  'sajnpajoid  uorieur^Bd  [buxjou  mo[[oj  p[noqs 
lunoa  a8Bd  jaioi  aqx  SHOVd  30  H3BWDN  TVXOX  • L 
*uoi)Bot]qnd  jo  a)«p  asn  '^iodaj  aq)  uo 
sjBaddB  d)sp  auo  ueqi  ajoui  jj  ueaA  *q)uoui  jo  !jeaA  *q)uoui 
‘Asp  sb  )JOdaj  aq)  jo  a)Bp  aq)  Ja)ug  r3XVa  X30d33  *9 

quauiajinbaj  uinui^uiui  ainjosqe  ub  joq)nB  lediDuud  aq) 
jo  auisu  aqx  *aoiAias  jo  qousjq  pus  >fUBJ  Moqs  ‘Aje)i|tui  jj 
*lBT)tui  ajppiui  ‘aiuBu  )sjij  ‘ouibu  \sb\  uaiuy  qjodaj  aq)  ui  jo 
uo  UMoqs  sb  (s)Joq)nB  jo  (s)auiBU  aqj  ja)ug  :(S)aOHinV  *S 

‘paaaAOO 

si  pouad  3ui)Jodaj  oijioods  p uaq/w  sa)Bp  dAisnpui  aq)  aMQ 
qBUij  jo  'iBnuuB  ‘AjBuuuns  ‘ssaj^ojd  ‘tuua)ui  “8*a  ‘)jodaj 
jo  adA)  aqi  jajua  ‘aiBiJdojddB  jj  :S3!ON  3AIXdIMOS3a  P 

*aj)i)  aqi  Suimohoj  Aja)eipauiuii 
sisaq>uaiBd  ui  s]B)idBD  jjb  ui  uoi)boijtssbjo  apt)  Moqs  ‘uou 
•bdijtssbp  )noq)iM  pajoaps  aq  iouubo  apt)  injSuiUBaui  b jj 
•paijissBjoun  aq  pinoqs  sasso  ijb  ui  saj)ix  *sja))ai  {Bjidno 
lie  u?  a|)i)  viodaj  ajaiduioo  aq)  Ja)U3  :33XIX  XdOdSd  *€ 

pazi 

-joq)ne  sb  ^ dnojQ  pus  f dnojQ  joj  pasn  uaaq  aABq  sSunfjeui 
jBuoijdo  |0qi  Moqs  ‘a|qB0i]ddB  uaqm  ‘osiy  Jaquinu  dno.’3  aqj 
ja|U3  qBnuB^  piJisnpuj  saojoj  pauuy  pus  oi  *002S  *Ai)oaa 
*?a  U°a  U1  p^ijioads  si  SuipsjSuMop  oiiBuio)ny  :df)OdO  ‘92 

*suoi)BfnSaj  A)iJnoas  ajBudoJddp  q)iM  ao ub 
-pjoooe  ui  aq  o)  si  Sui^jb^  *papnpui  si  .piea  papu)sayM 
jaqiaqM  aiBoipuj  *uodaj  aq)  jo  uoi)8Diji6SBp  Aiunoas  |]B 
-joao  aqj  ja)u3  :moI1V0IJ1SSV3D  A1WHD3S  XMOd3M  *2 

•wodau  aqi 

Suinssi  fjoq/ne  a; eiodioo)  uoi)bziub3jo  jaqio  jo  Aiiaip*  asuaj 
-aa  )°  )uaui)JBdaQ  ‘ad)UBj3  • jojoejiuooqns  ‘jokibjjuoo  aqi  jo 
ssajppB  pus  auiBU  aqi  jaiu3  :AXIAI XDV  0NIAVNI0I30  *1 


-ini]  Aub  Ja)U3  -.S3DIAON  NOIAVXIWn/AAniavniVAV  *01 
SNOLLOnHASNI 


oSnurp  joafqo  uSiajoj 
sjojcjrdas  apiycj 

siaidoon»H  0I-HV/(  Jl-Hfl 
fsoiSna  £S1 
iDafqo  a8j»ioj 


^1 


9 1013 

V MNI1 


saaOM  A3X 


uoiin.jijissRj^)  Aiun.io^; 

pajj^mpan 


